ABSTRACT Evidence has linked residential instability and engagement in high-risk behaviors. This paper longitudinally examines the relationship between changes in residential stability and changes in HIV risk behaviors among Montréal street youth (SY). Between April 2006 and May 2007, 419 SY (18-25 years old) were recruited in a cohort study. SY (using Montréal street youth agencies services) were eligible if they had had at least one 24-hour episode of homelessness in the previous 30 days. Baseline and follow-up interviews, carried out every 3 months, included completion of a questionnaire (based on Life History Calendar Technique) assessing daily sleeping arrangements since the last interview, and monthly sexual and drug use behaviors. Using mixed-effects logistic regression method, we examined the association between various risk behaviors and residential stability, reached when a youth resided in any of the following settings for a whole month: own place; friends'/partner's/parent's place; any types of housing service (excluding emergency shelters). Analyses were carried out controlling for gender, age, education level, lifetime duration of homelessness, childhood sexual trauma, and lifetime mental health disorders. This calls for more integrated services combining both individual and structural-level interventions to improve the health of street youth.
INTRODUCTION
Elevated HIV, hepatitis C virus (HCV), and sexually transmitted disease rates have been reported in North American street youth. 1 Risky behaviors involved in transmission of these infections are very common among these youth, whether it is problematic substance use or unsafe sexual behaviors. For instance, according to various studies, between 30% and 40% [2] [3] [4] [5] of street youth in the USA have injected drugs at least once, while in Canada, these proportions range from about 20% to 40%. [6] [7] [8] [9] Incidence studies show that up to 8% of street youth start injecting every year. 10, 11 Moreover, 10% to 25% of street youth report having traded sex for money, drugs, or other commodities for survival, and the incidence of this high-risk behavior is particularly high among girls. 7, [12] [13] [14] The contribution of environmental health factors to the production of risk has long been acknowledged. 15 More recently, in relation to HIV, the concept of "risk environment" was put forward as being "the space, whether social or physical, in which a variety of factors exogenous to the individual interact to increase vulnerability to HIV." 16 Many studies of vulnerable individuals such as injection drug users and the homeless have shown that these factors have a significant influence on their health since they shape daily risk taking. 17, 18 In this perspective, housing has been identified as a major determinant that could both directly and indirectly fashion an individual's physical and mental health through his or her involvement in high-risk behaviors. 19, 20 From the wide spectrum of possible residential status, homelessness, the most severe form of precarious housing status, has received considerable attention, particularly in the literature on HIV risk behaviors. [21] [22] [23] [24] [25] [26] Evidence seems to point towards homelessness as a factor that facilitates engagement in risk behaviors which, in turn, increases the likelihood of infectious disease transmission. 27 Beyond homelessness, the complexity of housing concept and its importance in health research have been recognized by several researchers. They have highlighted the need to better conceptualize and refine housing definitions, including homelessness (but not only), and to take into account both the dynamic nature of an individual's housing status and the type of physical setting in which people live (own place, temporary shelter, streets, etc.). 28, 29 In fact, an individual's housing status may change a number of times over a relatively short time period. Consequently, consideration of the type of place and amount of time spent in these places, as well as longitudinal study design are key strategies to investigate housing and its relationship with health. Furthermore, frequent changes in housing status as well as a possible circular interaction make it difficult to establish the direction of the "causal" link between housing and high-risk behavior involvement. 25, [30] [31] [32] Weir and colleagues 25 have proposed the notion of a reciprocal relationship. In their paper showing an association between several indicators of housing stability and a variety of HIV risk behaviors, these authors concluded that "the temporal proximity between changes in housing and HIV risk behavior is an important hallmark of causality but the analyses do not reveal the direction of these relationships. It is theoretically reasonable to expect that these relationships are reciprocal. Worsening of housing conditions may lead to risk behavior, and initiation of risk behavior may have a deleterious effect on housing." Therefore, when studying the link between residential stability and high-risk behaviors, it may be more interesting, or at least just as interesting, to examine if the changes related to one phenomenon correspond to changes in the other, and if these changes are heading in the same direction over time (improvement vs. deterioration).
Few studies have looked at the link between residential stability and risk behaviors among street-involved youth. Among a cohort of currently homeless or runaway youth (14 to 21 years old), having ever stayed in public places was significantly associated with HIV risk. 33 In a study of street-involved adolescents, injection drug use was found to be negatively associated with the number of places in which the youth had stayed, yet positively associated with the probability of staying on the street. 34 In street-involved youth, including underage and older youth (aged 14 to 26), it was found that unstable housing (defined as living in a hostel or a shelter) was positively associated with greater number of sex partners. 30 In a prospective cohort study including 14-to 25-year-old street youth, homelessness episodes (at least 24 hours in the previous 6 months) were linked to increased risk of initiation into drug injection during follow-up. 11 As a group, street-involved young adults (18-25 years old) have received very little attention despite their many distinctive characteristics from adolescent or older street-involved populations. As pointed out by the National Health Care for the Homeless Council, 35 once adolescents reach adulthood, most are forced out of the legal juvenile system and are left with no support or supervision. Furthermore, as they barely step out of adolescence, young adults find themselves at a developmental turning point, particularly on a social-skill level. Many of these youth will likely exit homelessness, while others will become more chronically homeless. Young homeless adults form a unique group of interest for the study of residential trajectory and its link to youth's health, particularly regarding risk behaviors that are very present in that age group. Therefore, this paper longitudinally examined the relationship between residential trajectory and HIV risk behavior among street-involved young adults. As stated above, this study examined if changes related to one phenomenon correspond to changes in the other and if these changes are heading in the same direction overtime.
METHODS
This paper is based on a prospective cohort study that was carried out between April 2006 and January 2009 in Montréal, Canada. The goal of the study was to examine the residential trajectory of street-involved youth and its relationship to health outcomes, including risk-taking behaviors. Ethical approval was provided by Le comité d'éthique de la recherche en santé chez l'humain du Centre Hospitalier Universitaire de Sherbrooke et de l'Université de Sherbrooke.
Participants
To be considered as street involved, a youth had to have used the services of Montréal (Québec, Canada) street youth agencies regularly (3 times or more) or to have been without a place to sleep more than once in the previous year. 11, 36 Street-involved youth were eligible for the study if they had had at least one 24-hour episode of literal homelessness in the previous 30 days, i.e., had spent at least one night in a place that was unfit for human habitation or in an emergency shelter. Youth who, on a temporary basis, had spent at least one night at friends' or acquaintances' places because of having no personal place to sleep (couch surfing), were also included. 37 Other entry criteria were being 18-25 years of age, English or French speaking, able to provide informed consent and to complete an interviewer-administered questionnaire, and planning to stay in the Montréal area in the following year.
Procedures
Between April 5th, 2006 and May 31st, 2007, study interviewers recruited participants during regular visits to all major street youth agencies in Montréal. These were drop-in centers, emergency shelters, short-and long-term housing services, and outreach vans. Visit frequency, based on the number of youth served by each agency, ranged from once a month to three times a week. All youth present in the organization were invited to participate in the study. If eligible, those who accepted were given an appointment for their interview at the study office, located in the downtown area where most homeless youth hang out. The majority of interviews were done in the afternoon or early evening to minimize the possibility that participants were intoxicated. Interviews included the signing of a consent form, collection of contact information, and completion of an interviewer-administered questionnaire. Participants received a financial compensation (CAD $30) at the end of the interview.
Follow-up interviews took place every 3 months. Due to the transient nature of street youth life, rigorous follow-up procedures were employed. To facilitate tracing, detailed contact information was updated at each interview. Interviewers contacted participants around the due date of the follow-up visits by telephone, pager, cell phone, email, and/or leaving messages with parents, friends, or at agencies known to be visited by youth. The project had a toll-free telephone number to facilitate contact by the subjects. A list of unreachable subjects was sent monthly to welfare agencies and detention centers. These organizations, when authorized by subjects on their consent form, provided current contact information or sent messages to participants. Tracing was also carried out through regular contacts with drug treatment centers. Interviewers traveled up to 200 km from Montréal to meet subjects who were unable to come to the study office for their follow-up interview. Finally, for subjects who could not be met by an interviewer, the questionnaire was completed by phone.
Measurements
Questionnaires were administered entirely by an interviewer and typically took between 90 and 120 minutes to complete for the baseline interview and 60 minutes for the followup visits. To document the residential status since the previous interview (or during the 3 months prior to intake interview), we developed a questionnaire based on the "Life History Calendar" technique and the residential follow-back calendar designed by the New Hampshire Dartmouth Research Center (1995). 38 Recent significant life events were assessed at each interview by asking participants if they had experienced any of 33 positive or negative life events in the previous 3 months or since the last interview (for example: broken ties with family, serious illness, drug overdose, traveling, new job, pregnancy). This information was then put back on a calendar used to document the participant's sleeping arrangements/locations on a daily basis, for the whole time period. A test-retest of the reliability of this tool was conducted with 30 participants who were met twice, at a 2-week interval. The concordance observed on a daily basis over the common period was satisfactory (1st quartile, 65%; median, 80%; 3rd quartile, 89%), and a kappa coefficient of 0.74 was obtained for the reliability of data on residential stability during this period (90.75 is considered excellent). 40 There is no standardized definition of residential stability. In some cases, housing environments considered "stable" do not include public housing resources, while in others this type of housing is included, except those offering temporary and short-term shelter. 39, 41 Several studies add duration of continuance of housing over a determined period of time. Durations can vary widely: 14 or 30 days or 6, 12, 24, or 48 months. 42, 43 In the present study, stability definition included both a temporal (housing continuity) and a physical criterion (housing environment). 44 Types of housing considered were those likely to favor the development of a linkage to mainstream society. 45 Emergency or short-term shelters as well as transitional facilities (residential treatment or recovery program, hospital, jail or prison, and corrections halfway house) were excluded. Mid-and long-term housing resources (resources offering housing for more than 1 month, in combination with financial support and health or social services) were included in the list of stable housing environments. Residential stability was achieved when, during a whole month, a youth resided at his/her own home or his/her partner's/friends'/parents' home (not just as an emergency measure), or in any other type of mid-or long-term housing services including supportive housing. Any interruption of this living situation (1 day or more) during the month was classified as residential instability.
Life History Calendar Technique was used to measure risk behaviors at baseline (prior 3 months) and at all follow-up evaluations (month by month assessment of behaviors). These included daily alcohol consumption, polydrug consumption (consumption of more than one type of drug), drug injection, multiple sex partners (3 or more in the previous month), and sex exchange (sex in exchange for money or drugs). Since cannabis use is relatively widespread in Québec among the general youth population 46 and, therefore, less likely to be associated with being involved in the street milieu, a second definition of polydrug use was considered in the analyses: the consumption of more than one type of drug, excluding marijuana use.
Control variables with a known or suspected link with residential trajectory and risky behaviors were also measured at study entry: (1) childhood traumatic sexual events (having experienced sexual abuse before age 14); 32, 36, 47 (2) lifetime duration of homelessness, measured by computing total years (or fraction of year) of homelessness cumulated at baseline; 33, 48 (3) lifetime diagnosis of any of the following mental disorders (MD):
49 major depression, bipolar disorder, anorexia/bulimia, schizophrenia, anxiety disorders, and substance use disorders (abuse and dependence).
Questions on risk behaviors, lifetime duration of homelessness, and sociodemographic characteristics (age, gender, country of birth, parents' country of birth, spoken language and education) came from questionnaires used previously with homeless people, either in previous cohort studies or in the Institut de la Statistique du Québec's survey of itinerant populations in Montréal and Québec. 11, 36, 50 Questions for the diagnoses of major depression, bipolar disorders, anorexia/ bulimia and schizophrenia were taken from the World Mental Health Composite International Diagnostic Interview (CIDI) version 2.1. 51 Anxiety and alcohol/drugrelated disorders were assessed using the CIDIS developed by Kovess and colleagues. 52 All these instruments are well-validated tools that can be administered by lay interviewers and produce psychiatric diagnoses according to the fourth version of the Diagnostic and Statistical Manual of Mental Health Disorders published by the American Psychiatric Association. 53 Analyses Analyses were carried out for each high-risk behavior separately. For descriptive purposes, proportions of stable and unstable months where youth reported a risk behavior were calculated. Using logistic mixed effect regression method, 54 the association between each risk behavior as a dependent variable and residential stability, as an independent variable, was examined. Analyses were based on data for all months of follow-up, which allowed the assessment of expected change in the probability that an individual would report a risk behavior should he/she stabilize. This method, by introducing random subject effects, explicitly takes into account interdependencies among the repeated observations within subjects. Analyses were carried out controlling for gender, age, level of education (high school completed), duration of homelessness at study entry, childhood sexual trauma and having received a lifetime diagnosis of a MD. MD was treated as a three-level variable with no MD as the category of reference: having a substance use disorder, having another MD and having no MD. Six individual multivariate models were built to examine the odds of reporting a given risk behavior, should the participant stabilize. The corresponding 95% confidence interval were estimated for each model. The analyses were performed using PROC NLMIXED of SAS version 9.1.
RESULTS
A sample of 419 youths was recruited in the cohort between April 2006 and May 2007, and 3-month interval follow-ups were carried out until the end of the study in January 2009. A high proportion of participants (n=360; 85.9%) completed at least one follow-up questionnaire representing 4,889 months of observation over a 34-month period. The majority of participants included in this analysis were Canadian born (91.1%), male (79.2%), and the mean age at study entry was 21.9 years old. We estimated that most were of Caucasian/European ancestry (85.3%), and the majority (87.5%) reported French as their spoken language. Only 23.6% of participants had graduated from high school, college, or university. Main sources of income at baseline were, in decreasing order: conventional sources such as governmental sources or work (56.4%), followed by marginal sources such as squeegee or panhandling (25.8%), and criminal sources (17.8%) including robbery, possession of stolen goods, fraud, and selling drugs. At baseline, participants reported having been homeless for an average of 2.7 years (minimum, 0.05 year; maximum, 14 years; IQR, 3.25 years). The average age of first episode of homelessness was 16.2 years (median, 16 years).
Approximately 80.6% of participants reported using alcohol in the month preceding the study entry, while 88.6% reported using other substances (drugs and medication) for a high. Most frequently used substances were, by descending order: cannabis (78.9%), crack or powder cocaine (41.4%), ecstasy and other amphetamines (37.8%), medication for a buzz (22.5%), hallucinogens (18.6%), and heroin (12.8%, including speedball). Other substances used by l0% or less of participants were: mushrooms, inhalants, and other drugs. At study entry, 23.7% of youth reported having been sexually abused before the age of 14; 83.8% had received a substance use disorder diagnosis (with or without another disorder), while 4.5% had received another MD diagnosis (MD diagnosis only), leaving only 11.7% of participants having never been diagnosed with a MD.
Proportions of stable and unstable months where youth reported any of the six high-risk behaviors are presented in Table 1 . Each behavior was reported more frequently during unstable months. For example, participants reported polydrug consumption during 31% of stable months as opposed to 44% during unstable months. As shown in Table 2 , stability was associated with a decreased risk of having engaged in all behaviors under study. Residential stability decreased by 42% the odds of reporting daily alcohol consumption, when adjusted for gender, age, level of education, lifetime duration of homelessness, lifetime childhood sexual trauma, and lifetime MD. Risk also declined for polydrug consumption (39%), polydrug consumption excluding marijuana (45%), drug injection (45%), sex exchange (75%), and a high number of sexual partners (43%).
DISCUSSION
This is one of the first longitudinal studies of the link between residential stability and risky behaviors among street-involved young adults. In this study, residential stability was defined as a living situation involving continuity as well as places that were favorable to developing ties to mainstream society, as opposed to precarious living situations that lead to rupture and exclusion. Indeed, such living situations are likely to obstruct the development of trust relationships and positive linkages, which increases the risks of chronicization and maintains homelessness among street-involved youth. 45 Building on others' work, 22, 23, 25, 55, 56 the present study longitudinally examined the occurrence of a variety of HIV risk behaviors in relation to changes in housing situation among street-involved youths. A major strength of this approach, based on mixed-effects regression, is that both risk behaviors and housing situations were allowed to vary not only across study participants but also among them, which controlled for unmeasured potential individual confounders. Our findings revealed that within individuals, episodes of housing stability were associated with lower odds of problematic substance use (including drug injection, daily alcohol consumption, or polydrug consumption), as well as lower odds of risky sexual behaviors (exchanging sexual favors for money or drugs and having multiple [noncommercial] sex partners). It is important to note that this association remained significant even after controlling for potential confounding factors.
The fact that episodes of residential instability (including homelessness) correspond with increased possibility of individual's involvement in risky behaviors over time reinforces the idea of reciprocity between the two phenomena, where worsening of housing conditions may lead to risk behavior, which in turn may have a deleterious effect on housing. 25 Furthermore, as stated by Johnson and Chamberlain 57 about substance use and homelessness, knowing which comes first is of obvious interest, but limiting the debate to cause and consequence could underplay the complex nature of an individual's situation. As in the case for substance use, it is highly probable that reciprocity underlies the association between high-risk sexual behaviors, particularly sex exchange, and residential instability among street-involved youth. Trading sexual favors for either food, money, or a place to stay is, for many of them, a way to assure their survival. 2, [58] [59] [60] The notion of reciprocity between residential instability and risk behaviors further enhances our comprehension of the dynamic nature of their association. In fact, although it is clear that some personal, family, or social characteristics can cause young people to adopt risky behaviors prior to the first episode of homelessness, it is increasingly evident that the latter can perpetuate or even amplify youths' risk behaviors. 31, 57 The same is true for less precarious forms of housing situation that are nonetheless unstable and temporary. In a qualitative study of processes involved in the relationship between housing and HIV risk behaviors among active drug users, Dickson-Gomez and colleagues 61 showed that, like living on the streets, other forms of residential instability, namely those involving temporary shelter at friends' places and even more permanent arrangements without subsidies, can also be linked to higher odds of engaging in risk behaviors. The omnipresence of drugs and dealers in some shelters or in some dwellings that have been transformed into drug use sites has caused certain participants to relapse or to increase their drug consumption. As well, others reported engaging in sex exchange for shelter.
The study's strengths and limitations should be kept in mind when interpreting the results. Firstly, our data collection method was based on self-reports, which may have introduced the possibility of both recall and social desirability biases. We believe that the impact of such biases was limited by the short time spans between interviews (3 months) and the open and non-judgmental attitude of the interviewers. Furthermore, the use of interviewer-administered questionnaires reduced the proportion of missing value to less than 1% in all models. Secondly, these results may not be generalized to street youth who might not use the services. However, participants were recruited from about 15 organizations offering a variety of services to homeless individuals living in Montréal (temporary shelters, day/night centers, mobile services), which enabled us to reach a variety of youth relating to experience of homelessness, as shown by the descriptive data on history of homelessness. According to the Enquête auprès des clientèles des ressources pour personnes itinérantes des régions de Montréal-Centre et de Québec, the number of youth not benefiting from services dedicated to street-involved individuals in Montreal is estimated to be low. 50 Finally, losses to follow-up probably did not induce a significant bias as most study participants were included in the analyses (360 of 419, 85.9%). Moreover, analyses comparing participants who completed all interviews with participants who did not, with respect to gender and HIV risk behaviors at baseline, showed no significant difference between the two groups. However, we do not know how generalizable our findings may be to street-involved young adults in other urban centres. In Montréal, at the time of study, there was no standardized policy regarding housing access for these youths. Some agencies had a low threshold policy, prioritizing the most vulnerable youth, namely those with mental health or drug use problems. Other agencies had higher threshold policies, including the requirement of alcohol and drug abstinence.
These results have both research and intervention implications. They highlight the need to further investigate the complex dynamics of residential trajectories. In order to do so, more subjective elements of youth's residential situation will have to be considered and evaluated, namely youth's perception of their security, privacy, and autonomy. 16, 25, 61, 62 As well, study findings stress the importance to longitudinally examine individual's housing trajectory and its link to engagement in risk behaviors in order to better understand the pathways of association between these two health determinants. Finally, the results underscore the need for health care providers and social service agencies to offer these vulnerable youth more integrated services addressing simultaneously their various health issues (drug use and mental health) and social problems (housing, security, schooling, and employment). Complementarity and continuity of services must take precedence over abstinence-contingent housing policies.
Overall, the study findings suggest the presence of a complex and dynamic reciprocal link between housing trajectories and risk behaviors among street-involved youth that may seriously jeopardize their well-being. They highlight the importance of offering integrated services to enhance youth linkages to mainstream society and safeguard their health and their development.
